The fate of parental nucleosomes during SV40 DNA replication.
The fate of parental nucleosomes during the replication of chromatin templates was studied using a modification of the cell-free SV40 DNA replication system. Plasmid DNA molecules containing the SV40 origin were assembled into chromatin with purified core histones and fractionated assembly factors derived from HeLa cells. When these templates were replicated in vitro, the resulting progeny retained a nucleosomal organization. To determine whether the nucleosomes associated with the progeny molecules resulted from displacement of parental histones during replication followed by reassembly, the replication reactions were performed in the presence of control templates. It was observed that the progeny genomes resulting from the replication of chromatin templates retained a nucleosomal structure, whereas the progeny of the control DNA molecules were not assembled into chromatin. Additional experiments, involving direct addition of histones to the replication reaction mixtures, confirmed that the control templates were not sequestered in some form which made them unavailable for nucleosome assembly. Thus, our data demonstrate that parental nucleosomes remain associated with the replicating molecules and are transferred to the progeny molecules without displacement into solution. We propose a simple model in which nucleosomes ahead of the fork are transferred intact to the newly synthesized daughter duplexes.